Abstract
changes in carbon pools following invasion. We found that aboveground biomass in invaded 23 ecosystems relative to uninvaded ones increased as the value of Hmax of invasive relative to 24 native species increased, but that this effect was reduced in more water stressed ecosystems.
25
Changes in soil carbon pools were also positively correlated with the relative Hmax of invasive 26 species, but were not altered by water stress. This study is one of the first to show quantitatively 27 that the impact of invasive species on an ecosystem may depend on differences in invasive and 28 native species' traits, rather than solely the traits of invasive species. Our study is also the first to 29 show that the influence of trait differences can be altered by climate. Further developing our 30 understanding of the impacts of invasive species using this framework could help researchers to conditions. However, using functional effect traits of invasive species offers a potential method 49 to generalize about changes resulting from invasion (Suding et al. 2008 ).
50
One of the most commonly reported changes in ecosystems following invasion by non-native 51 plants is an increase in ecosystem carbon pools (Liao et al. 2008; Vilà et al. 2011 ). However,
52
syntheses have failed to identify mechanisms that might explain the heterogeneity in invasive values between invasive species and the native species in the community being invaded that 57 determines ecosystem-level changes after invasion (Ricciardi et al. 2013 ). Castro-Diéz et al.
58
(2014) successfully tested this theory and showed that differences in native and invasive plant and native species in analyses may allow invasion biology to move beyond identifying the most 66 damaging species to generalizing a priori about the effects of species in particular contexts.
67
Though using species' traits may aid generalization about the impacts of invasive species, the 68 expression of plant traits can be highly plastic among environments (Funk 2008; Davidson, 69 Jennions & Nicotra 2011). Thus, while maximum potential height (or any other trait) values 70 might explain invasive species' impacts to some extent, the effect the local environment on the 71 ability to achieve this potential height will limit the explanatory power of traits and trait 72 differences. One means of accounting for this plasticity is to include climatic data in analyses, 
82
In this study we suggest that trait differences and climate interact to determine the impact of 83 invasive plant species. Specifically, we use a global dataset of changes in carbon pools following 84 non-native plant invasion to test the hypothesis that the impact of invasive species on carbon 85 pools depends on (i) the difference in maximum attainable heights for the invasive and native
86
(i.e. the single native species that is dominant in the uninvaded community) plant species as 87 measured in their native ranges and (ii) water availability in the novel ecosystem. In addition, we 88 test the hypothesis that the difference in attainable height for invasive and native species is a 89 better predictor of changes in carbon pools than the maximum height of the invasive species.
90
Because there is a direct link between plant height, biomass and carbon storage, this focus gives 
Methods

96
Systematic review
6
To collate data on the carbon impacts of invasive plant species we first conducted a systematic 98 review following Pullin & Stewart (2006) . Our criteria for inclusion were:
The species studied were invasive, rather than solely non-native. As such species had 100 to be described as non-native and invasive in the study, and/or the species was 
200
In addition to analyses of the effects of invasive plants on carbon pools we assessed how
201
representative the data we used were of the phenomena we were attempting to characterize. We (Figure 1 ). All models containing HInv had little explanatory power and were less 237 parsimonious than the null model (Table S1 ).
238
In contrast the most parsimonious model for describing post-invasion changes in soil carbon 239 included only Hdiff. This model provided low explanatory power (R 2 =0.09) and was marginally 240 more parsimonious than the next best performing model that included only HInv (ΔAICc=0.89).
241
Hdiff was positively correlated with changes in soil carbon, but this slope was non-significant at similar maximum heights, there tends to be an increase in soil carbon following invasion.
245
Relative to records of invasive plant species occurrence, our data were biased towards less water 246 stressed ecosystems (Figure 4a ). Our study also overrepresented graminoid invasive species, and 247 underrepresented herb and shrub invasive species (Figure 4b ). However, our study had at least 248 one record for an invasive species of each growth form.
249
Discussion
250
This study is, to our knowledge, the first to test the hypothesis that the effect of differences of invasive and native species on aboveground biomass was altered by climatic water deficit. between Hdiff and climate observed in our study is a result of this alteration in attained plant size.
270
It is also interesting to note that our model predictions suggested that post-invasion biomass other plants (Lavorel & Garnier 2002 should have partly accounted for differences in plant rooting depth.
293
Generalizing about the effects of invasive species on soil carbon pools is challenging because it 294 is determined by many interacting factors.These factors can be classified into three groups: account for all of these factors, but we urge researchers to investigate this topic further given that 311 the effects of invasive plants on soil carbon pools appear to be widespread.
312
Importantly in the case of both biomass and soil carbon the height of invasive species (HInv) was 
320
A key assumption of our paper is that invasive species displace or reduce the abundance of a 321 single native species that is dominant in the uninvaded system and that the invasive species 322 subsequently becomes dominant. This is unlikely to have been the case in all studies. However,
323
the dominant species in a plant community is likely to indicate the maximum vegetation height capita effects of invaders (Parker et al. 1999) .
329
In addition to differences in abundance, our analysis did not allow us to consider the effects of The changes in carbon stocks predicted in our analysis of biomass range from decreases of ca.
343
60% to increases of ca. 170%, while for soil carbon they range from decreases of ca. 20% to water deficit altered the impact of differences in height on aboveground biomass changes. These by as a result of increased decomposition rates in wetter climates (Smith et al. 2013) .In (c)
617
increasing water stress reduces the height invasive plants can achieve, thereby resulting in lower 
